Improved heterologous expression of the membrane-bound quinoprotein quinate dehydrogenase from Gluconobacter oxydans.
Gluconobacter oxydans produces 3-dehydroquinate by oxidation of quinate through a reaction catalyzed by the quinate dehydrogenase (QDH), membrane-bound, pyrroloquinoline quinone (PQQ)-dependent dehydrogenase. We previously reported the nucleotide and deduced amino acid sequence of QDH and constructed a heterologous expression system of QDH in Pseudomonas sp. (A.S. Vangnai, W. Promden, W. De-Eknamkul, K. Matsushita, H. Toyama, Biochemistry (Moscow) 75:452-459, 2010). Through this study, we aim to update the sequences of QDH and improve the heterologous expression of QDH in Gluconobacter strains using a broad-host-range plasmid. Expression of QDH using a plasmid containing a long 5'-UTR was higher than that using a plasmid with a short 5'-UTR. In addition, the usage of the putative promoter region of the membrane-bound, alcohol dehydrogenase (ADH) of Gluconobacter resulted in higher expression levels compared to the usage of the lacZ promoter. Base substitution experiments allowed to identify the correct TTG initiation codon between two possibilities, and the result of these experiments were consistent with the N-terminal amino acid sequence of the expressed QDH. However, change of the TTG codon to ATG did not increase QDH expression. Therefore, the optimal plasmid for QDH expression included the structural gene with a long 5'-UTR and the ADH promoter. Cell membrane of the recombinant Gluconobacter strain presented approximately 10-times higher specific QDH activity than that observed in the wild-type strain.